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1. INTRODUCTION

This report presents the proposed long-term groundwater monitoring (LTM) well network that was
developed using statistical methods, fate and transport modeling, and site-specific knowledge for the
evaluation of response actions (corrective/remedial actions) for Pantex Plant and monitoring uncertainties
near source areas. This report also presents the methods for evaluation of the response actions based on
the monitoring well network for Pantex Plant. Collected data are evaluated against expected conditions
for each well. Contingency actions for unexpected conditions are provided in the Pantex Plant Ogallala
Agquifer and Perched Groundwater Contingency Plan.

Pantex Plant is located on the plains of the Texas Panhandle, 17 miles northeast of Amarillo as shown in
Figure 1-1. The Ogallala Aquifer, part of the High Plains aquifer system, is the principal water-bearing
unit and provides a primary source of water for the region. Additionally, bodies of perched groundwater
above the Ogallala Aquifer occur beneath much of Pantex Plant. Areas of this perched groundwater zone
have been contaminated as a result of past wastewater discharges from legacy operations at the facility.
Contaminated sites at the surface are separated from groundwater in either the perched zone or the
Ogallala Aquifer by a 200- to 500-ft (61- to 153-m) thick unsaturated zone. In areas where perched
groundwater is present, a second vadose zone occurs above the Ogallala Aquifer. A full description of the
hydrogeology for Pantex is provided in Appendix A.

The primary purpose of the LTM network is to ensure that Remedial Action Objectives (RAOs) are being
achieved. The data collected from the LTM network will be evaluated in annual progress reports with a
full evaluation of the effectiveness of the response actions in a 5-year review. The LTM network will also
be reevaluated during the 5-year review to determine if changes are required to the network or the
remedies to meet remedial action objectives presented in the Record of Decision (ROD) (B&W Pantex
and Sapere Consulting, 2008).

The perched groundwater monitoring network is designed to monitor plume stability, response action
effectiveness, and uncertainty management, as described in greater detail in Section 1.3. The many
components of the selected remedy for perched groundwater are intended to work together to create
conditions that both stabilize and cleanup the contaminants. The pump and treat systems in the southeast
perched groundwater and the Playa 1 area focus on affecting the hydraulics of the system, that is
groundwater removal as a means of reducing the potential for both vertical and lateral migration of
contaminants. With this understanding, the primary metric for success of the pump and treat systems is
perched groundwater thickness, as determined through periodic water level measurements. Routine
monitoring for this parameter will provide the basis for determining flow direction, gradient, and
thickness. These determinations will aid the prediction of plume movement and rate, as well as vertical
flux of contaminants. A secondary benefit of the pump and treat systems is contaminant mass removal.
Therefore, chemical analysis is also important as it allows the risk posed by the contaminant plumes to be
evaluated periodically.

The southeast and Zone 11 in situ treatment systems target contaminant mass removal as a means of
cleaning up the perched groundwater and protecting the underlying Ogallala Aquifer from future
degradation that could affect its use as a drinking water source. These systems are downgradient of the
perched groundwater plumes in the areas that pose the greatest potential for vertical migration to the
Ogallala Aquifer. Chemical analyses and parameters associated with redox conditions in perched
groundwater will provide the most important information for determining the effectiveness of these
systems. Evaluation of downgradient wells will provide information regarding the effectiveness of the
treatment on the perched groundwater.

1-1
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1.1. REGULATORY REQUIREMENTS

Long-term monitoring (LTM) is required to confirm expected future conditions within perched
groundwater and the Ogallala Aquifer at Pantex Plant. This plan is being provided in accordance with
Article 8.5 of the Interagency Agreement, as part of the Remedial Design Submittal Package, Section
VIILF of Compliance Plan No. 50284, as part of the Corrective Measures Implementation Work Plan, and
as part of the Compliance Plan Application to modify the Compliance Plan (CP-50284) to include the
response (corrective) action provisions.

Uncertainty management objectives are included in the development of the plan to fulfill conditions of
approval for the Resource Conservation and Recovery Act (RCRA) Facility Investigation Reports
presented by Texas Commission on Environmental Quality (TCEQ) and United States Environmental
Protection Agency (EPA). Long-term monitoring of perched groundwater and the Ogallala Aquifer will
result in obtaining data to identify any unknown contaminant migration pathways. Should data be
acquired that confirms an unexpected condition, the conceptual site model assumptions would be
evaluated to determine the cause and mitigation measures would be assessed and implemented, as
necessary, to maintain protection of human health and the environment. Contingency actions for
unexpected conditions are presented in the Pantex Plant Ogallala Aquifer and Perched Groundwater
Contingency Plan.

1.2. DESIGN STRATEGY

A LTM design strategy was formulated by the Pantex Core Team, a four-member committee established
to facilitate better communication and streamline decision-making through the integrated RCRA-
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) cleanup process at
Pantex Plant. The Core Team includes one member each from EPA, TCEQ, U.S. Department of Energy
(USDOE)/ National Nuclear Security Administration (NNSA), and Babcock & Wilcox Technical
Services, Pantex, LLC (B&W Pantex). The following steps outline the LTM network design strategy:

1. Develop monitoring objectives for each water-bearing unit.

2. Evaluate the existing well network in each water-bearing unit (Ogallala Aquifer and perched
groundwater) with respect to each objective to identify areas where additional monitoring is
needed.

3. Use statistical or mathematical monitoring network optimization tools to evaluate the existing
well network and optimize the spatial distribution and frequency of monitoring.

4. Combine the results of the different evaluation methods to develop the final LTM network.

This design strategy was applied separately to perched groundwater and the Ogallala Aquifer to develop a
LTM network for each aquifer. The monitoring objectives are described in the following section. The
combined results of the different evaluations and final network designs are presented in Section 2 for
perched groundwater and in Section 3 for the Ogallala Aquifer.

1.3. LONG-TERM MONITORING NETWORK OBJECTIVES

1.3.1 Perched Groundwater

Three objectives were identified for monitoring wells in perched groundwater: Plume Stability, Response
Action Effectiveness, and Uncertainty Management. Some of the Response Action Effectiveness wells
will be used to satisfy requirements under the Compliance Plan for Point of Compliance with the

1-2
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3. OGALLALA AQUIFER

This section describes the development of the LTM network for the Ogallala Aquifer beneath Pantex
Plant. The general strategy used to develop the monitoring network is presented in Section 1.2. This
strategy was adapted for the Ogallala Aquifer well network and comprised the following steps:

1. Develop monitoring objectives.

2. Use mathematical monitoring network optimization tools to optimize the spatial distribution of
monitoring for early detection of potential impacts to the Ogallala Aquifer from perched
groundwater.

3. Evaluate the existing well network with respect to each objective to identify areas where
monitoring is needed.

4. Combine the results of the different evaluation methods to develop the final LTM network.

The monitoring objectives developed for the Ogallala Aquifer are early detection and uncertainty
management. These objectives were described in Section 1.3.1. A summary of the monitoring network
optimization is provided in Section 3.1, and the evaluation of the existing well network with respect to
each objective is discussed in Section 3.2. The final LTM network is presented in Section 3.3.

3.1. SUMMARY OF MONITORING WELL PLACEMENT OPTIMIZATION

As part of the evaluation of the need for additional monitoring wells to be installed near Pantex Plant for
early detection of potential groundwater impacts to the Ogallala Aquifer, an optimization tool was used to
identify best locations for these new monitoring wells in the area east of FM 2373. This is the area where
modeling predicted contaminants in perched groundwater might migrate to the Ogallala Aquifer (BWXT
Pantex/SAIC, 2007). This assessment was performed independently by Mr. Larry Deschaine of Science
Applications International Corporation (SAIC), using the Plumefinder technology developed by Dr.
George Pinder at the University of Vermont Research Center for Groundwater Remediation Design. Mr.
Deschaine made recommendations for the locations of 3 new Ogallala Aquifer monitoring wells using the
Plumefinder technology and incorporating the results of previous modeling. The summary presented
below was taken from the Optimization of Monitoring Well Placement for Breakthrough Detection in the
Ogallala Aquifer report (SAIC, 2008), included in Appendix B.

3.1.1 Analysis Methods

This effort focused on the area east of FM 2373, downgradient of the area where modeling predicted
contaminants in perched groundwater might migrate through the FGZ (BWXT Pantex/SAIC, 2007).
Because of its widespread occurrence in perched groundwater and relatively high mobility, the high
explosive compound RDX was modeled to determine the best locations for the wells. Although source
strength and location are not directly measured, insight can be gleaned from the corrective measures
study/feasibility study (CMS/FS) (BWXT Pantex/SAIC, 2007) modeling efforts.

The Ogallala Aquifer beneath the impacted perched groundwater is not accessible for investigation,
because of the concern that drilling through perched groundwater may create pathways allowing the
spread of contamination. As a result, irreducible uncertainty stemming from a lack of field data is present
in the area of interest. The uncertainty specifically pertains to the hydraulic conductivity, potentiometric
surface, and the elevation of the redbeds marking the base of the aquifer.
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Modeling is combined with optimal estimation techniques to address this uncertainty. Specifically,
geostatistical representations of the Ogallala Aquifer hydraulic conductivity fields are coupled with flow
and transport simulations to determine the areas of greatest uncertainty in potential RDX plume location.
This approach, known as the “PlumeFinder,” is technology which integrates groundwater flow and
transport simulation, geostatistical simulation, Monte Carlo simulation, and Kalman filter analysis to
optimize monitoring well locations. In the analysis conducted, plume location (plume fringe) is defined as
the 1 ppb isopleth contour for RDX and investigated over a 50-year simulation period. The areas of
greatest uncertainty in the 1 ppb isopleth location then become candidates for new well locations, which
in turn reduce the uncertainty in plume delineation by the maximum amount possible. To locate the
leading edge of the RDX plume, both the retardation of RDX and potential biodegradation were ignored.
This results in a conservative estimate (shortest travel time) to the fringe of the eastern perched
groundwater while identifying the best location for early detection monitoring well placement. The actual
travel time for RDX to migrate within the Ogallala Aquifer, if it occurs, is expected to be longer than
simulated in this analysis.

3.1.2 Results

Delineation of potential future plumes can be improved by adding three new monitoring wells (PTX06-
1137, PTX06-1138, and PTX06-1139) at locations determined using the PlumeFinder technology in
combination with previous modeling results. These locations are shown in Figure 3-1. Installation of new
wells, in concert with the existing Ogallala Aquifer monitoring wells, increases the certainty of early
plume detection. A new well located using PlumeFinder reduces the maximum measure of uncertainty of
plume delineation beyond the fringe of the perched aquifer by 72 percent. Two additional wells located
beyond the eastern extent of perched groundwater provide early detection of potential contamination
originating along the fringe of perched groundwater. Because most of the projected plume is beneath the
perched aquifer, most of the uncertainty in its extent resides there. This demonstrates the contribution of
irreducible uncertainty resulting from safe investigative practices, i.e., imposing the constraint that no
wells be drilled through the perched groundwater to investigate a hypothetical plume.

3.2. EVALUATION OF EXISTING WELL NETWORK

The existing Ogallala Aquifer monitoring network was evaluated with respect to each objective to
identify areas where additional monitoring is needed. This evaluation resulted in the proposed addition of
four wells (PTX06-1140, PTX06-1141, PTX06-1143, and PTX06-1144) to the network in areas
downgradient of perched contaminant plumes or soil release units to satisfy the early detection and
uncertainty management monitoring objectives. The results of this evaluation are summarized in Table
3-1. These wells are identified on Figure 3-1.

A total of eight existing wells (PTX06-1059, PTX06-1060, PTX06-1063A, PTX06-1065, PTX06-1066,
PTX06-1067, PTX06-1074, and PTX06-1075) were proposed for removal from the network because they
either do not satisfy any of the monitoring objectives or will be replaced by one of the proposed new
wells.

Four of these wells (PTX06-1063A, PTX06-1065, PTX06-1066, and PTX06-1067) are located north of
the northern boundary of USDOE/NNSA property (Pantex Plant). Justification for removing these wells
from the monitoring network is two-fold. First, removal eliminates ingress/egress (i.e., Access
Agreements) with neighboring landowners. Second, Ogallala monitoring wells currently exist onsite
along the northern boundary and, with one additional well (PTX06-1144) discussed above, will satisfy the
LTM objectives. Removal of the four wells from the monitoring network decreases the number of
samples but does not compromise the capability of the network. The following discussion addresses each
offsite well and the justification for removal from the monitoring network.
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e PTX06-1063A is located approximately 2,100 ft north of the USDOE boundary, immediately
adjacent to the City of Amarillo well #623. Samples cannot be collected from PTX06-1063A
while #623 is pumping because of the cone of depression caused by the production well. Well
PTX06-1144 is proposed as a replacement for this well.

e  PTX06-1065 is located about 2,600 ft north of the USDOE boundary, far enough from any
release units that information from this well is of limited use. Other wells onsite (PTX01-1010,
PTX01-1011, PTX01-1012, PTX01-1013, and PTX01-1062A) lie upgradient of this well and
provide the necessary monitoring information to satisfy the monitoring objectives.

e  PTX06-1066 is located immediately downgradient (about 230 ft) of existing onsite well PTX01-
1012 and is therefore redundant.

e PTX06-1067 does not provide useful information regarding potential contamination sources at
Pantex because it is near the northwest corner of the USDOE boundary and is not downgradient
of any soil release units or impacted perched groundwater.

The other four wells (PTX06-1059, PTX06-1060, PTX06-1074, and PTX06-1075) proposed for
elimination from the network are located along the western or southwestern boundaries of the
USDOE/NNSA property upgradient of any soil release units or impacted perched groundwater associated
with Pantex Plant. Therefore, these wells do not satisfy any of the monitoring objectives. These wells will
be retained for monitoring of upgradient water quality in the Ogallala Aquifer.

3.3. LONG-TERM MONITORING NETWORK FOR THE OGALLALA AQUIFER

The recommendations from the PlumeFinder analysis were combined with the results of the evaluation
against monitoring objectives to develop the final proposed well network shown in Figure 3-1 and 3-2 for
each monitoring area. The proposed network includes 19 existing wells and seven new wells. In addition,
four upgradient wells located along the southern and western boundaries of Pantex Plant will be retained
for upgradient boundary monitoring, but are not included in the LTM network. The frequency of
sampling for the Ogallala LTM network is provided in Table 3-2 and is depicted in Figure 3-3.

3.3.1 Final Network Recommendations

Table 3-2 provides a complete list of all wells in the proposed long-term monitoring network for the
Ogallala Aquifer along with the LTM objectives, evaluation metrics, and proposed sampling frequency of
each well. The LTM network is depicted in Figure 3-1.

o The final recommended network for the Ogallala Aquifer includes 26 monitoring locations, with
48 groundwater samples analyzed annually.

e Semiannual sampling is recommended for 22 locations. Annual sampling is recommended at 4
locations.

e All wells will be sampled for indicator constituents as shown in Figure 3-2 based on COCs and
degradation products in overlying or upgradient perched groundwater.

e Because the definition of uncertainty management wells is different for the Ogallala, only a small
subset of uncertainty management wells was identified for monitoring of soil release units.
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e A larger list of constituents (Modified Appendix IX list as presented in the Sampling and
Analysis Plan) is recommended to be monitored every five years in 9 uncertainty management
wells near soil source areas.

A table listing all wells and their coordinates (northings and eastings) is included in Appendix B.

3.3.2 Monitoring of Soil Release Units

TCEQ and EPA conditionally approved the investigations of soil release units with a requirement for
LTM downgradient of release units to address uncertainties regarding the vertical extent of constituents.
For purposes of monitoring the soil release units, the units were grouped by Zone or Waste Management
Group and downgradient wells were identified in the first groundwater encountered. Because the first
groundwater encountered beneath the most of the soil units is the perched groundwater, there are fewer
Ogallala uncertainty wells to be monitored at source areas for the modified Appendix IX list (see Table 3-
2 and Figure 3-3 for wells proposed for the 5-year modified Appendix IX monitoring). The Ogallala wells
proposed for soil uncertainty management adequately address units outside of the perched groundwater
footprint. There are few Ogallala wells on the western side of Pantex. Landfill areas to the west have
adequate cover material and results of investigations indicate that soil contamination is limited, so
downward migration of soil contaminants is unlikely. Downgradient Ogallala wells will be used to
monitor for landfill units to the west.

Soil release units and monitoring wells are shown in Figure 3-4. A listing of the soil release units and the
associated downgradient monitoring wells is provided in Table 3-3.






